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COMPLETE SPECIFICATION. 

Improvements relating to the Prevention of the Formation of 
Carbon Deposits on the Fuel Injection Nozzles of Internal 
Combustion Engines. 

!. August Andkeas Heuteich According to the present invention, in. 

t, Engineer of Harland and Wolffl an internal combustion engine of the 

Limited, Engineers and Shipbuilders, kind described, each of the pockets in 

Queen's Island, Belfast, Danish Subject, which the fuel injection devices axe 55 

g and Eeedbeick Ekmest PuEbbeok, Manag- located is provided with a blast chamber 

ing Director of Harland and Wolff formed by or between the wall of the 

Limited, aforesaid, British Subject, do pocket and the external walls of a member 

hereby declare the .nature of this inven- which surrounds the nozzle of the fuel 

tion and in what manner the same is to injection device and the blast chamber is 60 

JO he" performed, to be particularly described constantly open to the cylinder through 

and . ascertained in and by the following one or more outlet orifices, said chambers 

statement: — being supplied with air or gas under 

This invention relates to internal com- pressure during the normal work- 

bustion engines of the kind provided with ing cycle of the engine, and the air or 65 

fuel injection devices located in pockets gas being directed through said outlet 

in the cylinder or cylinder head and has orifices towards or acroBS the tip of the 

for its object to provide improved means nozzle of the fuel injection device after 

for preventing the formation on and ad- each fuel injection period, 

herence of carbon deposits to and around The present invention further consists 70 

gO the tip of the fuel injection nozzles dur- in utilising the fuel valve pocket in the 

ing the normal running of the engine, cylinder as a compression space as well 

Although applicable to internal combus- as a cooling chamber for the gases which 

tion engines of all kinds, the invention is charge it;- said blast chamber being 

particularly applicable to Diesel and simi- arranged around the nozzle of the fuel 75 

ok lar engines employing oils of. low vdla- injection device. ; 

tility' or unrefined crude oil of high vola- The outlet orifice for directing the blast 

tility, and/ or mixtures of oils of different of air or gas on to or across the tip of the 

volatility, viscosity or flash point. This nozzle may conveniently be an annular 

invention is also of particular use for oils space, or any other form of opening or 80 

g0 obtained from distillation of coal which openings suited to the shape of the nozzle 

ordinarily causes working and combustion tip. 

difficulties in internal combustion It is known that by utilising the corn- 
engines. 1 pressed air or mixture in the cylinder for 
It may be explained that previous pro- charging the blaBt chamber, the pressure 85 

35 posals have been made to provide blast in the blast chamber can be maintained 
chambers either external to or within the above that in the cylinder during the ex- 
body of the fuel injection devices for pansion and exhaust periods if the orifices 
directing an air or gas stream towards or are made sufficiently Bmall to prevent a go 
acrosB the tip of the fuel injection device rapid fall of pressure in the chamber, 

40 a ifer each injection period for the pur- and the blast chamber may be charged 

pose above-mentioned and such chambers through the same orifices, 

when located in the body of the fuel in- . According to one form of the invention, 

jection device have been charged with air the chamber may be charged through in- gg 

from the cylinder during the compression dependent inlet passages closed auto- 

45 stroke, to return into the cylinder directly matically so soon as the pressure within 

combustion takes place. It has also been the blast chamber attains the maximum 

proposed to pump water or other fluid into pressure within the cylinder. When the 

a space at the back. of. a diaphragm same orifice or orifices is or axe used for iqq 

through which the end of the fuel nozzle both charging and discharging from the 

jjq projects and which, cooperates therewith blast chamber, the area of the orifices re- 

to act as a non-return valve. lative to the volume of the blast chamber 
[Price 1/-] 
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' is determined, by well known physical issue through the orifices W and will 

formulas to ensure that the quantity and effectively impinge on the end of the 

Telocity of the air or gas blast will meet nozzle R. 

the requirements for the purposes stated. Fig. 4 shows partly diagrammatically 

* The invention is equally applicable to a construction of blast chamber, when the 70 

either two-stroke or four-stroke engines charging and discharging orifice or on- 

either single or double acting, as well as fices are common passages. _ 

to such engines having a pre-combustion The fuel injection device E is shown 

chamber. with the tip R 1 of its nozzle R in which a 

i r , In order that the invention may be more certain amount of fuel oil remains lodged 75 ' 

clearly understood, reference is herein- both in the chamber X and m the spray 

after made to the accompanying draw- hole's T when the spindle Z is seated after 

ings illustrating the invention. completion qf injection. The blast cham- 

Eig. 1 shows diagrammatically one ber inner wall 0 surrounds the nozzle R 

j K arrangement in accordance with this in- and- with- the -wall A of the pocket which 80 

vention when the blast chamber is receives the fuel injection device forms a 

charged with air or gas from the cylinders chamber rT into which through the orifices 

of the engines. "W compressed air and- gas flows from the 

The cylinders Q- are fitted with auto- engine cylinder during the compression 

9ft matic outlet valves H which "open into and firing periods, the air and gas m the g5 

pipes K connected to a storage tank L chamber 5T being cooled- directly by the 

which may be constructedto form a cooler wall- of the water-cooled. cover. The pres- 

f or the air or gas delivered to it from the sure in the chamber 51 will during these 

engine cylinders. Pipes M. connect the periods be. less than that in the cylinder 

„ K tank with the blast orifice or orifices itself and the difference is governed- by 90 

arranged around the tips of the nozzles the areas and length of the orifices rela- 

of fuel injection devices E. tive to the volume of the blast chamber. 

Kg. 2 shows in detail the blast cham- During part oi the expansion, _ exhaust 

ber E formed between the wall A of the and inlet strokes, the flow of air or gas 

«,n P'ocket which receives the -fuel- injection will be reversed, air or gas issuing from 0& 

device and a member B surrounding the the chamber 2? through, the orrficeB W. 

tip of the nozzle of each fuel injection de- Fig. 5 shows another form of blast 

-yjjg j; • chamber according to thiB invention m 

Kg. 3 shows diagrammatically another which the inlet and outlet orifices are 

35 arrangement whereby the blast chamber common. _ _ 

is' charged, direetly'from the engine cylm- The blast chamber W m this case is 
de'r In this case the blast chamber is. formed -between the wall of the pocket 

an annular space "S formed between the (not shown) which receives the fuel injee- 

wall A of the pocket which receives the tion device E and the external walls oi a 

zn fuel injection devi'ee E and the external member which surrounds the fuel rnjec- 105 

■ u wa ll s of" an inner conical wall member 0 tion device, the outer wall of the chamber 

which is secured within a liner P in the K being formed by a hollow coupling nut 

- pocket and surrounds the end of the nozzle 12 screwed on to the fuel injection device 

1/of the fuel injection device E. A disc E and the inner wall of the chamber N 

jrp- or flange S which may be integral with being formed by members or sleeves 10 110 

the member 0 closes the lower end of the and 10a which surround the nozzle R and 

blast chamber N and has orifices T open nozzle tip R, of the fuel injection device, 

on the' underside' to the engine cylinder The blaBt orifices. W can be arranged 

and closed above by.'a disc check valve TT as radial slots either in the end of the . 

w, movable vertically and guided by the sleeve 10 which surrounds the nozzle tip 115 

liner P and limited in its movement by R r or in an annular boBs formed on the 

an. internal' collar Y on the liner P. cap ll; of -the coupling nut 12. The ori- 

Cirifice's "W lead through the disc or .flange fices W. may alternatively take the form 

S'from'the blast chamber N to.the tip of of a narrow annular Bpace between the 

« the. noozle R. The inlet orifices T are parts 10 and 11. 120 
of. sufficient area to aEow the maximum Haying now particularly described and 
•pressure within the cylinder to ' be bb- ascertained the nature of our said inven- 
toried in the blast chamber. The blast tion and in what manner the same is to 
orifices W are of restricted area to, pre- be performed, we declare that what we 

cn vent the pressure in the blast '.chamber IT claim is:—. . 125 

6 from falling at the same rapid rate as the 1. In an internal combustion engine 

pressure in the" cylinder during the, expan^ provided with fuel injection devices 

sion' period.'" Consequently, when the located in pockets m the cylinder or 

pressure is decreasitm- in'the engine cylin r . cylinder head, the provision m each of 

65 der ah increasing blast of air or gas will said pockets of a blast, chamber formed 130 
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by or between tie -wall of the pocket and stroke but closing on the expansion 

the external walls of a member which but- stroke. _ 35' 

rounds the nozzle of the fuel injection de- 5. An internal combustion engine 

vice, the blast chamber being constantly according to any of the preceding claims, 

g open to the cylinder through one or more in which the chamber takes the form of 

outlet orifices, said chamber being sup- an annular space surrounding the end of 

plied with air or gas under pressure dur- the fuel injection device. 40" 
ing the normal working cycle of the 6. An internal combustion engine as 

engine, and the air or gas being directed claimed in claiml, in which the chamber 

10 through said outlet orifices towards or communicates with a vessel situated re- 

across the tip of the nozzle of the fuel mote from the fuel injection device and 

injection device after each fuel injection combustion chamber but in _ connection 45 

period, for the purpose specified. • with the engine cylinder by pipes or pas- 

2. In. an internal combustion engine as sages and charged on the compression 
jk claimed in claim 1, means whereby the stroke of the engine, substantially as de- 
chamber is charged with air or other gas scribed with reference to Pigs. 1 and 2 of 
drawn from the air or mixture within the the accompanying drawings.. 50 
engine cylinder. An internal combustion engine 

3. An internal combustion engine according to claimB 4 and 5 having the 
gO according to claim 1 or 2 in which the chamber constructed and arranged sub- 
air or gas or gaseous mixture is com- stantially as herein described with refer- 
pressed into the chamber during the com- ence to Fig. 3 of the accompanying 55- 
pression stroke of the engine through the drawings. 

constantly open orifice or orifices and is 8. An internal combustion engine 

ok automatically released through the same according to claim 3 having the chamber 

orifice or orifices during the expansion constructed and arranged substantially as 

stroke of the engine. herein described with reference to Fig. 4 60 

4. A modification of the invention or 5 of the accompanying drawings, 
claimed in claim 3 in which an additional Dated this 20th day ol May, 1933. 

on orifice or orifices is or are provided in the JOHNSONS, 

chamber, each fitted with a check valve Chartered Patent Agents, 

allowing air or gas or gaseous mixture to 41, St. Vincent Place, Glasgow, and 
enter the chamber during the compression 10, Stafford Street, Edinburgh. 
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